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APPARATUS FOR SUPERVISING AN 
AUTOMATIC CALL DISTRIBUTION 
TELEPHONE SYSTEM 

HELD OF INVENTION 

This invention relates to telephone systems, and particu- 
larly to an agent supervising system aiid method for use in 
a caU distribution environment 

BACKGROUND INFORMATION 



10 



15 



Modem telephone systems are invariably computer con- 
trolled; Le. computers and computer processors perform 
functions such as call switching, respond to calls automati- 
cally, generate error messages on detecting malfunctions, 
and otherwise implement stored programs and subroutines 
to operate the telephone system Other features may be 
added to enhance the use of the telephone system to be 
convenient or user friendly. For example, the telephone 
system may be menu driven by inputs from a telephone ^ 
keypad to provide user selected functions such as obtaining 
one's credit card balance or one's telephone bill balance 
over a touch tone citable telephone. 

Some telephone systems automaticaDy distribute incom- 
ing or inboimd calls among a plurality of telephone stations. 
These automated call distribution (ACD) systems have been 
^jplied, for example, to route inbound telephone calls to 
telephone stations assigned to specific personnel or inbound 
agents. In other plications, outbound telephone calls may 
be initiated by an ACD using automated dialers and predic- 
tive dialing techniques, and the ACD then transfers the 
established calls to outbound agents. ACDs may employ call 
queues and various distribution algorithms and methods, 
implemented in software, to enhance performance of the 
overall telephone systeuL Some of the above features of 
ACD are described in greater detail in commonly assigned 
U.S. patent application Ser. No. 08/123309, filed Sep. 17, 
1993, which is incorporated herein by reference. 

ACD telephone systems also may implement monitor or 
supervisor features; Le. fodlities allowing a supervisor to 
track the ACD in the telephone sy^m and to evaluate the 
performance of the personnel or agents in the telephone 
system For example, in a telemarketing system such as 
described in the above inoocporated U.S. patent ^plication, 
a system administrator may display information on a display 
screen to show the status of the tdemariceting campaign and 
the performance and status of each agent 

To insure proper operation of these computerized tele- 
phone systems, such supervising systems are employed 
separately or as part of the telephone system to allow a 
system supervisor or administrator to access the information 
processed by the tdephone system, to setup or reconfigure 
its operation, and to interact with users of the system; i.e. 
callers or telephone system persomieL 

Although agents arc assigned to individual telephone 
stations, individual agents may not be present at their 
corresponding telephone stations at all times. To avoid 
automatically distributing an inboimd call to an imocciqned 
telephone station and thus delaying the response to a waiting 
call, it would be advantageous to integrate the monitoring 
system with an automated personnel locating system, such 
as the locating system desoibed in conunonly assigned U.S. 
patent application Sen No. 08/087394, filed Jul. 2, 1993, 
which is incorporated herein by reference. The aforesaid 
locating system includes a plurality of remote units such as 
badges which may be worn by people, attached to objects. 
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or incorporated in equipmenL The badges wiidessly trans- 
mit information inclmyng badge identification (ID) infor- 
mation to a nearby stationary transceiver. The stationary 
transceiver further transmits the badge information to a 
central computer for processing and identifying the badge 
and its locatioxL For example, in a hospital environment, 
staff and patients may be located and audio, video, or data 
communications may be transmitted throughout the hospital 
facility; Le. to a rmrse control station, to selected patient 
stations, and/or to staff stations to achieve enhanced patioit 
care. 

In an agent supervising system for an ACD environment 
for inbound and/or outbound calls, it would be advantageous 
for an automated locating system operatively coupled to the 
ACD to provide the agent supervising system with location 
and information of the agents. The system according to the 
present invention provides such an integrated supervising 
system for use in conjunction with a locating system. The 
system according to the present invention also provides a 
visual map on the siq)ervisor di^lay to grapModly locate 
each agent and telephone station for a supervisor to effi- 
dentiy locate specific persoimel and objects during ACD 
operation. 

ACD systems having supervising monitoring capabilities 
have been described. For example. U.S. Pat No. 5,101,425 
to Dariand et al. discusses a system for monitoring the 
operation of an automated dialing system. Menus, windows, 
and icons in a grq)hical computer interface are employed to 
permit a supervisor to select various options and to display 
further information. 

Given the available monitoring systems including the 
system described in U.S. PaL No. 5,101,425 which is 
incorporated hecdn by reference, thore is a need for an ACD 
system having improved data and status collection in con- 
junction with enhanced conveyance techniques for an ACD 
supervisor. The system according to the present invention 
provides an ACD supervisor with enhanced display of status 
information including the graphical display of agent loca- 
tions. Greater efSciency in supervising and conducting the 
ACD operations is also achieved using predictive abandon- 
ment to predict the pending loss of calls to react accordingly. 

SUMMARY OF THE INVENTION 

Hie present invention relates to an agent supervising 
apparams for a telephone system having a plurality of 
telephone stations assigned to a plurality of agents for 
handling a plurality of telephone calls. The agent supervis- 
ing qiparatus comprises an agent supervising station includ- 
ing a display and an input device; a locating network 
including a plurality of remote units transmitting cone- 
sponding identification information; a plurality of remote 
transceivers for detecting the identification information and 
for generating corresponding detection signals; and a central 
processing station responsive to the detection signals for 
generating location information corresponding to the loca- 
tion of the remote units; and a processing unit is included in 
the agent supervising ^paratus having associated memory 
and stored programs responsive to commands finom the input 
device and to the location information, for generating and 
displaying on the display a graphic indicating the location 
information. 

Hie agent supervising apparatus has at least one remote 
unit which is physically attachable to each respective agent. 
Hie agent supervising apparatus has a central processing 
station which sends locating information to the processing 
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unit through a private bnmcfa exchange (PBX). The gr^hic 
includes a diiectoiy listing each remote unit and correspond- 
ing location infonnation. 

The agent supervising apparatus includes memory storage 
of map graphic data, and the graphic is generated from the 
map gr^hic data and alternatively includes a map repre- 
sentation having a portion of the ictentification information 
positioned in the m^ representation concsponding to the 
location information. Hie agent supervising apparatus also 
has telephone stations and remote transceivers located in a 
geogr^hic region with the map representation depicting 
corresponding locations of the geogr^hic region. 

BRIEF DESCaUPTlON OF THE DRAWINGS 

Hie features of the present invention will become more 
readily apparent and may be better understood by referring 
to the following detailed description of an illustrative 
embodiment of the present invention, taken in conjunction 
with the accompanying drawings, where: 

FIG. 1 shows the configuration of the supervising system 
of the present invention; 

FIG. 2 shows a group activity screen; 

FIG. 2A shows a Dynamic Screen Profile Edit Screen; 

FIG. 3 shows an agent directory screen; 

FIG. 4 illustrates an alternative agent directory screen; 

HG. 5 illustrates a main supervisor menu screen; 

FIG. 5A shows a System Maintenance Screen; 

FIG. SB shows a Hme hiterval for Colar Alarm screen; 

FIG. 6 shows a m^ screen havmg agent and ofGce 
information; 

FIG. 7 shows a map screen showing agent status infor- 
mation and agent locations; 

FIG. 8 illustrates a directory screen listing agent loca- 
tions; 

FIG. 9 illustrates a block diagram of the operation of the 
system according to the present invention; 

FIG. 10 illustrates a block diagram of a supervisor moni- 
toring subroutine; 

FIG. 11 illustrates a block diagram of a subroutine imple- 
menting display commands selected by the sup^visor; 

RG. 12 illustrates a blodc diagram of a predictive aban- 
donment subroutine; and 

FIG. 13 illustrates the elements of the locating network 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 
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Referring now in specific detaU to the drawings, with like 
reference numerals identifying similar or identical elements, 
the present invention comprises an agent supervising system 55 
10 for use with a telephone system enq)loying ACD and 
optionally for use with a locating systenL As shown in HG. 
1, the agent supervising system 10 includes a supervisor 
station 20 interacting with programs executed by a private 
branch exchange (PBX) 30 controlling automatic call dis- 
tribution (ACD) in a telephone system haviiig a plurality of 
telephone stations 40 and also interacting with programs 
executed by an applications processor 50. The supervisor 
station 20 includes a display and input devices 15 such as a 
keyboard and/or a mouse. The display is preferably a color 
monitor enable of outputting a plurality of distinct colors 
for text in foregrounds and various background palettes to 
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highlight the text In a preferred embodiment, the supervisor 
station 20 and the agent telephone stations include an 
ISOETEC™ terminal available from EXECUTONE® 
Information Systems, Inc., but other terminals having 
equivalent display characteristics may alternatively be 
enq)loyed Separate telephone devices having handsets and/ 
or headsets may also be included in the supervisor station 20 
and in each agent telephone station 40 for telephone opera- 
tions. 

The PBX 30 is a digital telephone switching system which 
handles call processmg, call queueing, call routing, voice 
armounconents and other voice related functions. The PBX 
may be 68000 processor based and includes a real time 
clock, EPROM memory to store the operating system of the 
PBX 30 and battery-backed static RAM software routines to 
^ore operational data and information including system 
configiuation and location information. 

The PBX 30 preferably utilizes time division switching 
techniques and pulse code modulation (PCM) and provides 
a capadty of 432 ports which may be configured as 420 
phones and 12 trunks, or 12 phones and 420 trunks or any 
combination in between. The capacity is upgradable with 
additional PBXs. The PBX 30 has a voice data bus divided 
into time slots with each port provided a time slot This tinse 
slot arrangem^ provides a telephone system which is 
non-blocking between ports. In addition, the PBX 30 has a 
user data bus independent and parallel of the voice data bus, 
allowing for simultaneous voice and user data operation. 

The PBX 30 preferably provides four I/O ports on a main 
distribution fiame (MDF). Ports 1 and 2 are configured for 
RS-232 type connections and each of ports 1 and 2 has a 
default told rate of 9600 baud. Data infoniiation can be 
switched through the PBX 30 at speeds from 300 to 38.4K 
baud. The PBX 30 is preferably transparent to the connected 
devices, and no protocol or data speed conversion is neces- 
sary; i.e. any compatible serial data communications devices 
can communicate through the PBX 30. In the present 
invention, the PBX 30 is preferably an IDS™ telephone 
system available from EXECUTONE® Information Sys- 
tems, Inc. 

The qiplications processor 50 generates and stores data 
reflecting call activity of the agent telephone stations 40 
assigned to agents operating within the ACD. The applica- 
tions processor 50 executes application software with a 
UNIX® based operating system. The applications processor 
50 performs storage, coordination and control functions 
such as providing menus and gr^hic windows for accessing 
and generating statistical reports, and the BppUcaUiiom pro- 
cessor 50 responds to commands from the supervisor station 
20 to display the statistical reports to the supervisor. 

Hie applications processor 50 includes, in the preferred 
embodiment, an INTEL® 386-ba5ed central processing unit 
(CPU). For memory, the applications processor 50 has 8 
Megabit (MB) RAM, a 540 MB hard or fixed disk drive, a 
3.5 inch 1.44 MB floppy disk drive, and a 120 MB internal 
t^e drive. The capacity of each of the memory devices is 
expandable. Disk drive and tape drive controllers are pro- 
vided. A VGA video board included in the ^plications 
processor 50 operates the video gr^Ucs of the supervisor 
station 20 and the agent telephone stations 40 in the tele- 
phone system. Alternatively, each agent telephone station 
and the supervisor station 20 includes an individual VGA 
video board to generate graphical displays such as user 
menus for facilitating the use of the telephone system by the 
agmits and by the supervisor. 

The applications processor 50 is coupled through an 
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interface board including an RS-232 type connection to the 
MDF of the PBX 30. Tlie interface board is preferably a 16 
channel serial interface I/O driver board designed to connect 
multiple terminals including the supervisor station 20, print- 
ers, modems, or other RS-232 compatible peripheral 5 
devices. 

The agent telephone stations 40 are assigned to each agent 
and include at least a telephone. The ACD system in the 
telephone system according to the present invention is 
suitable for operation in telemarketing environments. The 
agent telephone stations 40 may further include a computer 
terminal with a display and an input device such as a 
keyboard for inputting ml displaying information regarding 
the calls being handled or to be handled. Such agent tele- 
phone stations 40 may further indude a telephone headset to 
&ee the agents' hands for iiqnitting data. 

The agents are grouped in ACD groups; Le. groups of 
agents having predetomined instructions or manner of 
addressing inbound or outbound calls. For example, as 
inbound calls arrive, they may be queued until an agent 20 
becomes avaUable to address the queued calls. Some agents 
may be further assigned to '"splits", which are sets of agents 
having a predetermined manner for handling an inbound call 
when other groups of agents are unavailable to address the 
inbound call. Ibe agents may also alternate between han- 2s 
dling inbound and outbound calls, and inbound/outbound 
call management and predictive dialing techniques may be 
implemented as described further in die U.S. patent appli- 
cation Ser. No. OS/123309, incorporated by reference 
above. The status of the calls and the agents can be moni- 30 
tored by the supervisor station 20, and the supervisor may 
also answer or conduct inbound or outbound calls throu^ 
the supervisor station 20. 

nC 2 shows an activi^/group dynamic display screen 80 
which may be accessed by the supervisor through the 35 
supervisor station 20 upon the supervisor's entering an input 
command for selecting the Dynamic Displays when the 
Main Menu Screen 130, shown in FIG. 5, is displayed on the 
supervisor's display. This display provides information in a 
Group Area 85, an Agent Area 90, and a Summary Area 95 40 
on the display. The upper right portion of the screen is 
allocated as the Group Area 85 to display up to 16 groups. 
The following infonnation is available for each group: 
GROUP A line of infonnation is represented for each group. 
WAIT The number of calls waiting to be answered by an 45 
agent is listed for each group. This number should be kept 
as close to zero as possible. As the muhber of calls begins 
to rise, the supervisor should make certain that as many 
agents as possible are addressing the inbound ACD calls. 
If an agents are in fact on available inbound ACD calls, 50 
and the number of caDs waiting to be answered is still 
high, the supervisor may consider teiiqwrarfly assigning 
more agents to the group. 
PRIM The number of agents available within the displayed 

group. 55 
SEC The rmmber of agents available from other groups. 
AVL The number of agents who are fiee to receive inbound 
ACD calls. This number should be kept as close to zero 
as possible; i.e. all agents should be handling calls. An 
available ageru is waiting for a call to arrive, or perform- 60 
ing work that can be interrupted. 
BUSY The number of agents that are on inbound ACD calls. 
This number should be kept as close as possible to the 
number of agents logged in. If the number of busy agents 
plus the number of avaHable ageaxs does not equal the 65 
immber of agents logged on, a quick lock at the Agent 
area (or the Agent Detail Dynamic Display described 



below) shows which agents are unavailable to take caDs 
and also shows the reasons why the agents are unavail- 
able. 

LNGST The amount of time the oldest ACD call has been 
waiting to be answered. This number should be as low as 
possible. This number reflects how long the customers 
have been kept waiting. 

The left portion of the Group Dynamic Screen 80 is 
allocated as the Agrat Area 90 to display the current state of 
each agent in the displayed group, using the following 
format: 

NUM Hie infonnation on each line corresponds to the agent 
number listed in this column. The agents are listed 
sequentially by agcat immber begumiiig with the lowest 
number. 

AGENT The name of the agent assigned to each of the Agent 

Numbers is listed in this column. This name is entered 

during system setup on an ACD Agent Setup screen. 
EXTThe extension number of the telephone where the agent 

is currentiy logged iiL Only the last 3 digits of the 

extension number are displayed. 
GR (or a number) Indicates the primary group currently 

being viewed or the number of the agent list displayed. 
TIME This colunm is used in conjunction with the STATE 

colunm to indicate the amount of time an agent has been 

in die STATE listed. 
PRI or P Indicates the agent is in a primary SPLIT calL 
SIATE The current activity of the ACD agent's telephone is 

listed as text in a light blue foreground in this colunm. 

The lower right portion of the Group Dynamic Screen 80 
shows the Summary Area 95 which is devoted to the same 
group and displays: 

Avg Hold The average time calls were on hold after being 
answered by an agent 

Avg Thlk The average time agents spent talking on ACD 
calls. 

Avg Wait The average time calls waited in queue. 

Recorder The Recorder fidd lists the total number of calls 
sent to a recosding. 

Wait lists how many calls are m queue for each of the 
above four priorities; i.e. Avg Hold, Avg TiOk, Avg 
Wait, and Recorder. 

Lngst lists how long the oldest call in queue has been 
waiting for each of the above four priorities. 

The agents are further categorized into agent lists; i.e. 
independem collections of specified agents separate from the 
ACD groups for customized monitoring by the supervisor. 
Therefore, an agent may be assigned to an ACD group as 
well as an agent list For example, agent lists may be 
composed of marketing agents, agents solely dedicated to 
handle a blood drive, inbound agents for inbound calls, 
outbound agents for outbound calls, inexperienced or rookie 
agents for specialized supervision by the supervisor, etc. 

Referring to FIG. 2A, a Dynamic Screen Profile Edit 
screen 106 is displayed on the supervise* s display upon 
input of a predetermined input command firom the supervi- 
sor; for example, when a supervisor enters a system main- 
tenance command through the Main Menu screen 130 
shown in FIG. 5 by moving a cursor by keyboard inputs or 
by mouse, to the words "System Maintenance*" and pressing 
the Return key or pressing an ^>propriate mouse buttoiL 

Using the Dynamic Screen F^file Edit screen 106, a 
supervisor selects and customizes groups to be displayed on 
the left side portion of the activity/group dynamic screen 80 
shown, for example, in HG. 2. Upon displaying the 
Dynamic Screen Profile Edit screen 106, the supervisor may 
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add, change, or delete the groups displayed in FIG. 2 and 
then save the changed group settings in memory. 

Similarly, from the Dynamic Screen Profile Edit screen 
106, the supervisor may add, edit, or delete agents in agent 
lists. In the preferred einbodiment, up to four agent lists may 
be defined for each supervisor, and each agent list may have 
up to 24 agents assigned for dedicated duties; for example, 
blood drives as described above. FIG. 5A shows a System 
Maintenance soeen 131 for accessing, for example, the 
Dynamic Screen Profile Edit screen 106 shown in FIG. 2A. 

In addition, the agent supervising system of the present 
invention further includes '*Exceptian Color Graphics"; ie. 
color gr^hics which change as new states or thresholds are 
attained to alert the siq>ervisor of the stams of the agents and 
the handling of ACD calls. The various distinct colors thus 
provide the supervisor with visual indications of the agents' 
status which are more readily apparent than the status 
indicated by the text The "Exception CoIot Gr^hics" are 
inq)lemented in software which stores agent and call infor- 
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the agent's telephone. 
CoRng black background. An inbound non-ACD call is 
ringing the agent's telephone. 

Dnd magenta background. Hie agent is in the work (ACD 
DND) state. ACD calls are not routed to an agent in this 
state. 

Split yellow back^und. The agent is performing a task 
in an ACD group other than the one displayed. Split is 
followed by a number, indicating the ACD group in 
which the agent is active. The display must be switched 
to this group in cnder to d^ermine the exact state of the 
agent 

IcmOut magenta background. The agent placed an inter- 
com call. 

CoOut light blue background. The agent placed an out- 
going outside line call 
Referring again to FIG. 2, the displayed Group Dynamic 
Screen 80 has rows 100, 105 of screen sections constituting 



mation inmMoiyto^trackeac^^^ 20 headings with text in these rows 100, 105 displayed as a daric 

♦u^«*«*^ •u «u^ij c ji....!.^ - _ foreground against a white background. Except as 

noted below, the remainder of the screen has text displayed 
in a light blue foreground against a dark blue background. 
As per the color coding listed above, a screen section in the 
STATE colunm has a yellow background further indicating 
that Kevin is in split 7, and other screen sections in the 
STATE colmnn have white backgrounds further indicating 
that Alex and Mort have ACD calls ringing with other screen 
sections similarly indicating the status of each agent listed 



the states or thresholds as configured by the supendsor or as 
set by default 

Through the Dynamic Screen Profile Edit Screen 106 
shown in FIG. 2A, the thresholds for the "Exception Color 
Gr^hics" for the groups displayed on the left side portion 25 
of FIG. 2 may be set and changed by selecting WATT (the 
number of calls waiting for an agent to address the call) or 
LONGEST (the length of the oldest call waiting in a caD 
queue). 



Referring again to FIG. 2, eadi agent state in the STATE 30 according to the above color coding. 



column in the Group Area is displayed in a screen section, 
which is herein defined as a portion of the screen containing 
text and backgrounds having various colors. Each screen 
section for a corresponding agent state has its own back- 
ground color according to the following color codes: 
Avail green background. The agent is available for a call. 
Unavail magenta background. The UNAVAILABLE key 
on an agent's telephone has been activated. The system 
does not attempt to route ACD calls to this agent 
AcdRng white background. An ACD call ringing an 

agent's extension. 
Wrap Up yellow background. The agent has completed a 
call, and is now in the programmed wr^ up time. Tins 
time is usually set aside to complete any work pertain- 
ing to the previous call. 
Ere Wrap yellow background. The agent has completed a 
call, and is now in the programmed wrap \sp time. The 
system is waiting for the agent to enter a qualification 
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Therefore, a supervisor may readily identify the agents 
who are unavailable, who are busy with an ACD call, etc. by 
scanning for the distinctive colors of each color code. Also, 
scanning for specific colors provides the supervisor with a 
rough estimate of the number of agents within a spedfic 
state according to the corresponding colon Thus, an inordi- 
nate amount of magenta screen sections reflecting many 
unavailable agents alerts the supervisor to act acondingly. 

The '•Exception Color Gn^Mcs" of the presrat mvention 
also includes color alarms to monitor the activities of a 
group, a split, or a collection of agents in near real-time. 
These color alarms have two alarm states: yellow and red; 
and the color alarms are set by default which may be 
reconfigured by the supervisor. Using color alarm setup 
m^us, various TIME thresholds for the system and for each 
agent group and agent list may be set between 0 seconds and 
3600 seconds (1 hour). When a threshold has been exceeded, 
the background of a screen section within the TiME column 
in the Group Area shown in FIG. 2 changes to the come- 



code The system keeps the agent in this state until a 50 spending color. Each agent state may be programmed sepa- 

qualificauon code is ^tered. No ACD calls are routed ntely. and each group, split, or list of agents may also be 

to die agent m this state. programmed separately. Fbr example, a first alarm tineshold 

BusyAcd black background. The agent is currentiy talk- of 180 seconds (3 minutes) and a second alarm threshold of 

ing on an ACD call. 240 seconds (4 minutes) may be set to highlight an agent's 

BusyOut light blue background. The system atteixqited to duration in an indicated state with the agent's duration listed 



route a call to this agent but the agent did not answer 
the call within the prescribed time on an ACD Group 
Setup screen. The agent position remains in this state 
for the time specified on the ACD Group Setup screen. 

Login yellow background. This state appears briefly while 
an agent is in the process of logging in. 

Icm In magenta background. The agent received an inter- 
nal calL 
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in the TIME columiL The highlighting is displayed by time 
durations which exceed these set thresholds having yeUow 
or red backgrounds, respectively in corresponding screen 
sections. Thus, in FIG. 2, the screen section showing 
Kevin's time in the WmpUp state would have a yellow 
background and the screen section showing the time that 
George L is unavailable would have a red background. 
Also, thresholds may be set independent of the TIME 



thresholds for the oldest call in a quoie exceeding a specified 
ComhghtbluebackgroundTheagentreceivedanoutside ^5 time, thus color MgWighting the corresponding time in the 
line (non-ACD) caU. LNqST colunm to alert the supervisor of excessively 

IcmRng magenta background. An internal call is ringing delayed responses to waiting calls. For example, a first alarm 
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threshold of 180 seconds (3 nunutes) and a second alarm 
threshold of 300 seconds (5 minutes) may be set to highlight 
longest call times exceeding these thresholds with yellow or 
red backgrounds, lespecdvely. Thus, in FIG. 2, the somi 
sections in the LNGST column showing 3 :09 minutes would 
have yellow backgrounds and the saeen section showing 
5:18 minutes would have a red background. 

When 50% of the value entered for each threshold is 
reached, the background color of the coiiesponding screen 
section or field on the Group Dynamic Screen 80 changes to 
yellow. When the value entered for each threshold is 
exceeded, the corresponding background color changes 
from yellow to red. 

For the state of each agent in each group or agent list, 
color alarms are also available to highlight the duration of 
each agent in the displayed state. Each threshold may be 
individually customized by the supervisor through a Time 
Intervals for Color Alarms screen 132 shown, for example, 
in HG. 5B which is accessed by selecting 'Time Intervals 
for Color Alarms" at the System Maintenance screen 131 
shown in FIG. 5A. As shown in FIG. 5B, time intervals for 
color alarms may be configured for each group, for each 
agent list, or for the entire system, and the configured color 
alarm settings are saved in memory. Default thresholds 
having a default yellow/red transition at 50% are shown in 
the right side portion of the exemplary screen in FIG. 5B. 

The group, split, or agent list displayed on the supervi- 
sor's display determines the thresholds controlling the dis- 
play of the color alarms. For example, for a first group, 
WrapUp may be programmed to change the displayed 
agent's time to have a yellow background in 10 seconds and 
a red background in 20 seconds, while for a first agent list, 
WrapUp may be programmed to have the agent's time turn 
yellow in 30 seconds and red in 60 seconds. The first agent 
list may be used to view, for example, rookie agents. In this 
example, if an agent in the first group and also in the first 
agent list is in Wrs^Up for 25 seconds, a supervisor viewing 
the first group shows the agent's time in ^^apUp as having 
a red background. However, if the supervisor views the first 
agent list, the same agent's time is shown with a normal blue 
background, and the background color of the agent's time 
will not change to a yellow background for another 5 
seconds. 

The combination of the display lists as in the exenq>lary 
screen in FIG. 2 and the "Exception Color Graphics" for 45 
state changes and color alarms allow a supervisor to tailor 
their display to accomplish multiple tasks. For example, a 
number of relatively new agents may be placed in a separate 
agent list and the corresponding color alarms for their agent 
list may be set relatively high compared to the more expe- 
rienced agents in other lists, allowing the inexpoimce of the 
newer agents to be taken into account automatically by the 
agent supervising system programmed by the supervisor. 

In another example, for a telemarketing campaign having 
both inbound and outbound agents addressing inbound and 
outbound calls, respectively, the present supervising system 
using the above described "Exception Color graphics" and 
color alarms visually alerts the supervisor to redesignate 
agents from being outbound to inbound or vice versa 
dynamically according to the current needs of the telemar- 
keting campaigiL For example, if the numb^ of inbound 
calls increases and the supervisor using the present super- 
vising system sees that the inbound agents are unavailable or 
busy with other calls, the supervisor , may change some 
outbound agents to inbound agents to address the excess 
inbound calls. 

The agents may be listed in a directory view screen 110 
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as in FIG. 3 showing their telephone extension and the 
designation of then- assigned agent telephone staticm. Such 
designations may include a telephone station identification 
number unique to each agent telephone station; a type of 
agent telephone Nation, such as "supervisor", 'Inbound", or 
"outbound"; a location description or location code corre- 
sponding to the position of each agent telephone station in 
the facility or equivalent visual designations. In addition, 
referring again to FIG. 2, their current status may be 
displayed on the directory view screen 110 in HG. 3 and 
automatically updated using color alarms and "Exception 
Color Graphics" as described above. Thus, screen sections 
in the STATE colunm have light blue text and background 
colors according to the color coding described above. 

In an additional embodiment illustrated in FIG. 4, the 
directory view screen 122 may provide an agent search 
facility to access and display a specified agent A supervisor 
enters the agent's name at screen section 122 and the. agent 
supervisor system displays a screen section 124 having the 
accessed agent's name, phone extension, and location with 
white text and with a dark blue background to distinguish the 
accessed agent from other listed agents. 

The various display screens, statistical and historical 
report screens, and other functions available to the supervi- 
sor are accessible through the main supervisor menu 130 as 
shown in FIG. 5. Software routines generate and manage the 
various menus and displays as shown in FIGS. 2-4, allowing 
the supervisor to access die desired inf ormatioa The opera- 
tion of the telephone system and other software imple- 
mented routines are described in more detail below with 
reference to accompanying FIGS. 9-lL 

The present invention alternatively includes a m^ display 
generator accessible from the main supervisor menu 130 
shown in FIG. 5 for allowing a supervisor to generate a m^ 
rqnresentation of the office or facility to show where the 
agents and their assigned telephone stations are located. 

HG. 6 shows an exanq)le of a m^ screen or map view of 
a graphic representation 140 of the ACD fedlity. The map 
view screen is essentially a bit-map representation of the 
ACD facility. The bit-m^ data is pref^ably stored in 
associated memory during initialization of the supervisor 
system. Once the map representation 140 is generated to 
provide a substantially accurate depiction of the ACD facil- 
ity; for exan^ile, an office, the supervisor may then list the 
agents at tiieir corresponding telephone station locations on 
the map screen by agent name, abbreviation, or other 
designation, such as icons or figures, as shown in HG. 6. 
The final m^ representation 140 having agent designations 
is then saved in memory in the applications processor 50. 
Changes in personnel or modification of agent locations may 
be edited at any time. 

The information shown in the group activity scaeen of 
HG. 2 and the directory view screens of HGS. 3-4 includ- 
ing the agents' call status infornjation may be displayed in 
respective agents* map area; i.e. a portion of the m^ view 
screen in which each agent is represented by their name or 
other designation. "Exception Color Gr^hics" may be 
employed in a map view screen as illustrated in HG. 7 
according to the color codes described above. Hius, using 
the map view screen and "Exception Color Graphics", the 
supervisor may effidentiy monitor the call operations of the 
ACD and the agents at the supervisor station. 

In another preferred embodkoent, the agent supervising 
system is alternatively coupled to a locating system. As 
^own in HGS. 1 and 13, the locating system comprises a 
plurality of remote transmitting units 60 such as transmitting 
badges which are attachable to personnel 61 or objects 63. 
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Each remote transinitting unit 60 is assigned to each agent 
and is theiefoie associated with a conesponding agent 
telephone station 40 of each respective agent, as represented 
by the dotted Ime in HG. 1. As shown in FIG. 13, each agent 
telephone station 40 may have an associated telephone 41. s 
Hie badges transmit information including badge identifi- 
cation through a communications channel to a central 
receiver of the locating system, which is preferably the PBX 
30. The plications processor 50 may be a central computer 
operatively connected to a local area network (LAN) 51 lo 
which in turn may be connected to the agent telephone 
stations 40. The communicadons channel may include trans- 
ceivers 70 which receive the badge transmissions and relay 
the badge signals. In the preferred embodiment, the trans- 
ceivers 70 and remote transmitdng units 60 conmiunicate is 
using infirared (IR) signals. The transceivers 70 may further 
communicate with the central receiver via dedicated wires or 
cables. Alternatively, the individual telephone stations may 
include a sensor for receiving the badge transmissions and 
circuitty for relaying the badge information to the FBX 30. 20 

The plurality of transceivers 70 or sensors are disposed 
spatially ^>art throughout the ACD facility. Each transceiver 
70 receives signals transmitted by the remote units such as 
badges which are within the transceiver's range of reception. 
Each transceiver 70 is idendfiable by FBX 30. The remote 25 
transmitting units 60 are worn by facility personnel and may 
be attached to objects such as facility equipment which may 
be mobile, commonly used, but in short supply; for exanq)le, 
hand held computers. Each of the remote transndtting units 
60 transmits signals including an individually unique iden- 30 
dfication at selected intervals. The signals are received by 
the most proximal transceiver and the transceiver in turn 
conummicates the received information to the FBX 30. Tlie 
FBX 30 includes in its memoty data identifyii^ each remote 
transmitting unit 60 in operation and information regarding 35 
the object or person associated with each remote transmit- 
ting unit 60. Tb& PBX 30 receives messages from each 
transceiver at selected intervals. Tlie messages include infor- 
mation last received by each of the transceivers 70. The FBX 
30 processes the messages received from the transceivers 70 40 
and substantially contirmally updates the location of each 
remote transmitting unit 60 and its associated person or 
object within the fridlity. Location identification information 
may be retrieved from the PBX 30 by inquiring by badge 
idoitification, personnel name, and/or receiver identifica- 4S 
tion. The PBX 30 may respond with the most recentiy 
updated information or respond with a history of location 
information from its memory. F6r example, a report on who 
visited a room, when and for how long. 

Tlie locating system updates die location information so 
preferably every one second, and the remote transmitting 
units 60 may be set to transmit an identification signal neariy 
continuously or at regular intervals for the locating system 
to update their locations in near real time. The identification 
information is sent from the transceiver 70 of the locating ss 
system to the PBX 30 of the agent supervising system. Tlie 
applications processor 50, using the stored programs in 
response to die choices of the supervisor input at the 
supervisor station 20, determines what information to 
present on the display of the supervisor station 20. 60 

The PBX 30 couples to the plurality of transceivers 70 and 
to a plurality of agrat telephone stations 40 throughout the 
facility, e.g., telephones and agent terminals. The system 
configuration as shown in HG. 1 facilitates direct commu- 
nication of die transceivers 70 witti the PBX 30. The 65 
transceivers 70 may also comnmnicate with the applications 
processor 50 through the PBX 30 or communicate with die 



FBX 30 through the applications processor 50. Hie system 
as configured allows the flexibility of processing and trans- 
ferring the information received from the transceivers 70 by 
the FBX 30 or shared processing and transferring responsi- 
bilities between the applications processor 50 and the PBX 
30. For sample, the FBX 30 may store the information such 
as die identity and location of each transceiver 70. When a 
message is received by the FBX 30 from a transceiver, the 
PBX 30 adds the transceiver identity or location information 
to the message. 

Another exemplary use of the system is the location of 
personnel widi the telephones. For exan^le, one may locate 
personnel by dialing the ID of personnel on a telephone at 
an agent telephone station or anywhere in the facility. Tlie 
FBX 30 receives die call from the tdqphone and inquires as 
to the location of personnel by retrieving the location 
information of personnel and identifies that the located 
personnel are at the location associated with transceiver 70. 
The PBX 30 responds to the call with the location informa- 
tion. The FBX 30 in turn dials the telephone of the person 
accessing the personnel location information, which may be 
equipped with a display and a speaker for announcing or 
displaying die name of personnel. Additional features are 
described in more detafl in U.S. a^iplication Ser. No. 087087, 
394, incorporated above. 

Using the m^ generating facility accessed through the 
main supervisor menu shown in HG, 5, the supervisor can 
modify the generated map in FIG. 6 to position depictions of 
the transceivers 70 on the map screen as shown in HG. 7 
corresponding to the ac^tasl positions of the transceivers 80. 
For example, as illustrated in HG. 7, each transceiver or 
sensor may be shown as an "^S" in abox, but any other icon 
or description may be used to depict the transceivers 70. 
Oth^ facility designations such as rcM>m numbers or names 
are also entered in the map view screen. The supervisor then 
separately specifies transceiver information indicating the 
position of each transceiver relative to the locations in the 
facility; i.e. a specific transceiver is in a specific room 
rmmfoer, room name, or facility area; e.g. in a hallway near 
room 303. Tlie applications processor 50 stores the trans- 
ceiver positions in memory and correlates the transceiver 
positions and agent identification information with the loca- 
tion information provided by the locating system. The 
transceiver depictions and agent representations are posi- 
tioned on the map screen to display the general agent 
location relative to each transceiver. 

When the map view screen is accessed by the supervisor 
from the main supervisor menu, the applications processor 
50 uses the regularly updated location information of each 
remote transmitting unit to generate representations of each 
agent assigned to the corresponding remote transmitting unit 
on the map view screen. For example, as shown in HG. 7, 
the agents may be shown by name, where the location of 
each agent is indicated by the position of the agent's name 
on the m^ view screen. Alternatively, agent's initials, 
distinctive icons, and/or colored icons may be used to 
identify each agent and each agent's location. 

The agent supervising system 10 of die present invention 
may also provide a directory screen as shown in HG. 8 
showing uixlated location information of the agents assigned 
to each remote transmitting unit 60 using the regularly 
updated location information provided by the locating sys- 
tenL The information concerning an accessed agent may be 
highlighted as shown in HG. 4. 

In use, the telephone system of the present invention 
operates according to die method shown in HGS. 9-11. The 
present invention includes a method of operation of the 
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telephone system, with the steps of operation shown in FIG. 
9 including the steps of begimiing system operations in step 
20(h perfoiming automatic call distribution in step 205; 
performing locating system subroutines in step 210; per- 
forming siq)ervising subroutines in step 215; coUectiiig 
status information from ACD and location from locating 
system in step 22(h and responding to supervisor commands 
in step 225. The steps 205-225 are performed concurrently 
during over^ operation of the present invention. Step 225 
further includes the steps of generating m^ graphics in step 
230; configuring system and agent groups in ^ep 235; and 
monitoring system operations in step 240, with each of steps 
230-240 performed upon command from the supervisor 
through supervisor station 20 using the main supervisor 
meim shown in HG. 5. 

As shown in HG. 10, step 240 of monitoring system 
operations includes the steps of begiiunng monitor subrou- 
tines in step 300; waiting for a supervisor display command 
to be enteied in step 306; implementing entezed display 
commands in ^ep 310; and otherwise updating status and 
location information at predetermined intervals in step 315. 

As shown in FIG. 11, the implementation of ^splay 
commands in step 310 includes die steps of beginning a 
display command subroutine in step 330; accessing stored 
status and location information in step 335; and waiting for 25 
a display command to be entered in steps 340 and 350. If a 
STATUS ONLY conunand has been entered in step 340 (Le. 
a command showing only agent and call status without 
location infonnation), a status screen as shown in FIG. 4 is 
displayed in step 345 at the supervisor station 20 with status 3D 
information. Otherwise, if a location command has been 
entered in step 350, it is either a m^ screen command or a 
directory screen command for displaying agent locations. If 
a map screen command was not entered in step 355, the 
directory screen as shown in the example screen in FIG. 8 35 
has been diosen by the supervisor and is displayed in step 
3M. Otherwise, a map representation s^een as illustrated in 
HG. 7 is displayed using stored m^ graphics in st^ 365. 

Jn response to receiving the map screen command in steps 
350-355 in HG. 11, the supervisor system executes step 365 40 
to initiate a m^ view subroutine in the applications pro- 
cessor 50 to access the stored bit-map data in the associated 
memory of the applications processor 50. The map view is 
then displayed using bit-map display techniques known in 
the art to depict a m^ representation of the ACD agent area 45 
on the display. 

For status update, the map view subroutine sends a 
message to the PBX 30 of the supervisor system requesting 
location and/or status information for each agent or person- 
nel member, including designations corresponding to spe- 
cific locations in the fadhty. The PBX 30 also functions as 
a server of the supervisor system and responds to the 
message by accessing the requested location and/or status 
information in associated memory in the PBX 30 and then 
sends the requested infionnation to the ^ipHcations proces- 
sor 50. 

Upon receiving the status information, the map view 
subroutine inserts the received status information relating to 
each agent at respective areas on the display corresponding 
to the agent's respective assigned stations. 

Referring again to HG. 11, for both the m^ screen and 
the directory screen, location information is displayed at 
appropriate locations on the selected screen in step 370. 
Until an exit command is entered by the sup^visor in step 
375, the subroutine receives updated status and location 65 
infcvmation finom the PBX 30 at predetermined tune inter- 
vals in step 380, and regulariy updates the currentiy dis- 
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played screen in step 3S5. 

For agent location update, the m^ view subroutine uses 
the received location information to display agent designa- 
tions or agent icons at areas an the display corresponding to 
the location in the facility detected by the locating systenL 

The agent location update subroutine may be imple- 
mented by an object oriented technique. Hie objects of 
importance to the map view are: Moiutor, Map^ew, Sen- 
sorView, Sensor, Person, Area, and PersonGroup. The Moni- 
tor object is responsible for monitoring MapA^ew objects, 
e.g., when a badge appears, disappears or moves. A Monitor 
object may have its view of the world restricted by associ- 
ating a query string with that Monitor object The restric- 
tions may be, for example, one particular area or group of 
areas, one particular agent or group of agents, or any 
combination of the previous tncluding multiple require- 
ments sudi as agents on another fioor and exclusions such as 
hiding display of equipmenL The Monitor object may act 
only to pass the query string to the server. Upon initializa- 
tion, a Monitor object sends a message to the server telling 
the server that it wants to know when any occurrences that 
match the query string occur. The server may respond to 
update requests with one of three possible responses: a valid 
badge has qipeared in a valid location, a valid badge has left 
a valid location, or a valid badge has disappeared from a 
valid location. These messages are passed on to the Monitor 
objea's display object Preferably, the Monitor object 
requests an update from the server about every one second. 
If the query changes, the Monitor object doses the old 
monitor request to the server and creates a new one. When 
the Monitor object is destroyed the old momtor request to 
the server is closed. 

The MapA^w object is the display object that manages 
the Map Vieiw window. It is associated on startup with an 
area ID for the map to be displayed and the area to be 
monitorBd. It creates a query string that restricts the moni- 
tor's view of the worid to all badges seen within the area 
covered by the reception range of the transceivers. The 
Mq)^ew object collects the information received from the 
transceivers and displays the coUected information in accor- 
dance with the badges within the area covered by the 
transceivers. The M^View object also creates one Sensor- 
^Bw object for each transceiver contained within the area or 
sub area and adds to a list of S^isor'^ews. When a BADGE 
APPEARED message arrives the M^View object finds the 
Sensor'N^ew object that represents the transceiver which has 
last reported the detection of the badge transmissions and 
tells the Sensor^ew object to add the badge to its list of 
associated badges. When a BADGE MOVE message arrives 
the Ms^View object finds the Sensor>^ew object that used 
to contain the badge, and tells the SensorView object to 
remove the badge from its list of badges. The M^N^ew 
object then firuis the SensorView object that represents the 
transceiver of latest detection of the badge termination and 
tells the Sensor^^ew object to add the badge to its Ust of 
associated badges. The Map>^ew object also handles the 
translation between the size and location of the area viewed 
and the size of the bit m^ used to display it The same 
translation is also used by the SensorA^ew objects for the 
placement of the transceivers on the map. 

Each SensorView object represents one transceiver in the 
real worid system. Each Sensor^ew object contains a list of 
badges that are currentiy located at its associated transceiver. 
Sensor^ew objects draw the transceiver icon on the map 
and tells the Person object where to draw the badge icons. 
The SensorView object also handles the right mouse button 
press. On a right mouse button press, one of three actions 
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can occur if the button press is not on either a person or 
transceiver icon, nothing happens; if the button press is on 
a transceiver icon then the Sensor^^ew object builds a pop 
up menu and displays the associated transceiver's address 
and a list of all phones associated with that transceiver; if the s 
button press is on a badge icon then the Sensc^^^ew object 
builds a pop up menu and displays the name of the badge, 
the time last seen and how long ago that was. Other 
associated information includes the badge's home extension, 
and a list of all the person groups that badge belongs to. to 

The Person object displays the bit map corresponding to 
the person type, such as an agents, to which the badge is 
assigned The Sensor, Area and PersonGroup objects pro- 
vide an interface to the database for data storage and/or 
update. * IS 

Referring again to HG. 11, aft^ displaying the location 
and/or status information, the applications processor 50 
checks for the input of an exit command in step 375. If no 
exit command has been entered by the 8iq)ervisor, the map 
view subroutine executes steps 3^385 to update the dis- 20 
played m^ view screen as described above until an exit 
command is entered. According to the preferred embodi- 
ment of the invention, the map view screen is updated nearly 
periodically, about every one second by having the map 
view subroutine send to the PBX 30 a message requesting 2S 
updated location and/or status information for each agent or 
personnel member. Upon the PBX 30 sending and the 
applications processor 50 receiving the updated location 
and/or status information, the map view subroutine again 
redisplays the m^ representation from the map gr^hic data 30 
and displays the updated status information on the map 
lepresentatioiL As described similarly above, the map view 
subroutine may alternatively or additionally display the 
agent designations at correspondingly upd^ed locations, 
with the updated status information disph^ed adjacent the 35 
agent designations. 

Referring again to FIG. U, at any display screen; i.e. the 
status screen, the m^ screen, or the directory screen, 
entering an exit command causes the subroutine to exit the 
display command subroutme in step 390 to return to step 306 40 
in HG. 10 to update the status and location information until 
the supervisor chooses another display command. 

In other alternative embodiments, the location displaying 
screens may show current calling status of each agent by 
default, or separate commands may be provided for the 45 
supervisor to have specific status information displayed. For 
example, the supervisor may enter a command to have only 
agents grouped m a specified agent list displayed on the m^ 
representation to show each agent's location and/or status in 
near real time. Similarly, agents from a specified group or SO 
split may be selectively displayed. In the above example 
with rookie agents grouped in a first agent list, the supervisor 
may thus monitor the status and location of only the rookie 
agents by selectively viewing all agents in the fi^t agent list, 
allowing the supervisor to note each rookie agem's activi- 55 
ties. Similarly, the selective viewing of agents by agent list, 
group, or split in the map representation may employ the 
'*Exception Color Gr^hics" and color alarms as described 
above. Similaxiy, another agent list of agents in a marketing 
group may be independenUy displayed with location and/or GO 
status informatioiL In conjunction with the independently 
customized color alarm thresholds, the near real time moni- 
toring capability of the supervisor using independ^y con- 
figured agent lists is greatly enhanced. 

In an alternative embodiment, the supervisor system 65 
implements predictive abandoimient; i.e. call processing for 
determining and indicating potential abandonment of 



queued inbound calls. Such predictive abandonment is per- 
formed concurrent with other functions of the supervising 
system 10, aUowing the supervisor to miniTniw^ lost calls. 

Each agent in a group is in a direct call processing work 
state for the period generally defined as: 

TIME AVAILAB1£+TALK miEfWRAPUP TIME 

which is the average transaction time in seconds from when 
the agent greets a first caller, conducts and completes the 
caQ, and is avaOable to when the agent greets the next caller. 

For example, with ten agents in a group addressing active 
(i.e. non-waiting) calls, for an average transaction time of 
200 seconds, each agent of the group becomes available for 
the next call at least once in any 200 second period. The 
average agent availability per group is one agent every 200 
secyi0=20 seconds. Increasing the number of agents in a 
group or combining two or more groups increases the 
average availability; i.e. reduces the time between agent 
availability. 

If the average waiting threshold of a group is 60 seconds 
before abandoimient of a caller waiting in a call queue, then 
the abandomnent is considered predictable; Le. one can 
predict that, on average, at 60 seconds a queued caller 
abandons the call. 

In the above example, for a group of ten agents, the 
logical waiting call queue limit is 60 seconds before ^an- 
donment divided by 20 seconds availability of agents to 
address a queued call; Le. 3 calls per group. That is, an 
average of 3 calls may wait in a call queue before predictable 
abandormient within 60 seconds. Therefore, the mayiimitn 
edacity of the group prior to predictable abandormient is 13 
calls which is 10 c^ls addressable by the 10 actively 
available agents plus the call queue limit of 3 calls before 
predictable abandoimienL 

In operaticm, as shown in the block diagram in HG. 12, 
the supervising system begins the predictive abandormient 
subroutine in step 400 which may operate concunentiy with 
other functions of the supervisLog system 10. As each 
inbound call is queued, the status of the queued call is 
evaluated with respect to the status of the other queued calls 
and the, NO-RISK capadty of the queue. In step 405, for 
each queued call witiiin the NO-RISK capacity, NO-RISK 
stabis is assigned to these queued calls up to the NO-RISK 
capacity. In the above example, the first 13 queued calls are 
in a NO-RISK state and should be answered prior to 
attaimnent of the abandorunmit threshold. 

Referring again to FIG. 12 and the above example, when 
more than 13 calls arrive for service by the group of 10 
agents, the calls in excess of the 13 call NO-RISK capacity 
are AT-RISK of abandonment and are assigned the AT-RISK 
status as in step 410. Hiese excess AT-RISK calls may be 
answered if some of the 1 3 calls are answered and completed 
below the 20 second average availability cyde. After one 
call becomes AT-RISK, all subsequentiy queued calls and 
any new calls arriving in the queue become AT-RISK. 

Hie wait time of each queued call is tracked by the 
supervisor system 10 in step 415, and the answering of any 
AT-RISK call by an agent is detected in step 420. Once an 
AT-RISK call in the queue is answered, the status of the 
answered call is changed to NO-RISK in step 425 tmtil it is 
removed from the call queue, and the status of the remaining 
AT-RISK calls is reevaluated in step 440, where some 
queued calls may change to NO-RISK. If no AT-RISK call 
is answered in step 420, and the wait time of the AT-RISK 
calls are detected to be within the average availability cyde, 
the status of each call is reevaluated in step 440. However, 
after the 20 second average availability cycle has passed. 
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and the wait times of any AT-RISK call exceeds the avail- 
ability cycle in step 430, if a call ^ch is AT-RISK does not 
change to NO-RISK status, then the status of such an 
AT-RISK call changes to LOSS PENDING in step 435; Le. 
the call is predicted to become abandoned, necessitating 5 
reevaluation of the status of each queued call in step 440. 

The supervising system thus maintains the state of each 
queued call as: 

NO-RISK which should be answered prior to the aban- 
donment threshold; jo 

AT-RISK which may become abandoned; and 

LOSS FENDING which is predicted to become aban- 
doned. 

After step 440, the supervising system 10 then displays 
the number ofqueuedcaUs in step 445 according to their call is 
status, and the supervising system 10 continues to assign call 
status to newly queued calls in steps 405-410 and update the 
call status in steps 415-440. 

As described above, the supervisor system allows the 
supervisor to add agents to groups. Ihus, as the number of 20 
inbound calls to one group increases, the supervisor may 
reassign inbound agents and/or outbound agents from other 
groups to address the queue inbound calls to forestall call 
abandonment Entire groups may also be combined to 
address increasiiig numbers of queued calls to mininiize 75 
abandonment 

Ihe supervisor system is initially set to have a default 
AVERAGE WAIT TO AB ANDON of 60 seconds, which the 
supervisor may change; for example, to a lower or higher 
value to accelerate or retard, respectively, the predictive 30 
abandonment test For example, the supervisor may increase 
the AVERAGE WAITTO ABANDON setting to aUow the 
supervisor additional time to reassign agents to the group 
having an increasing rmmber of AT-RISK or LOSS PEND- 
ING calls. 35 

It is also cante^:^>lated that the reassignment of agents 
between groups may be performed automaticaUy by the 
supervisor system, where outbound agents may be automati- 
cally logged out and redesignated as inbound agents as 
described in commonly assigned U.S. patent application Ser. 40 
No. 08/123,309, filed Sep. 17, 1993, which is incorporated 
herein by reference. 

hi addition, as the AVERAGE WATT TO ABANDON 
setting and/or the number of agents in a group using such 
predictive abandonment techniques are changed, the super- 45 
visor system may automatically reevaluate the AT-RISK and 
LOSS FENDING status of the queued calls to reflect the 
impact of such changes to prevent call abandomnrat 

In the alternative embodiment of the predictive abandon- 
ment facilities, the supervisor system prefmbly displays the 50 
number of NO-RISK, AT-RISK, and LOSS PENDING caUs 
for each group displayed on the activity/group dynamic 
screen shown in HG. 2. As shown in FIG. 2, group 1 is 
displayed, as indicated by the reverse color display of "1" on 
the upper right of the activity/group dynamic screen. As 55 
indicated in FIG. 2, there are 12 agents in group 1 and 5 
agents available in other groups. Also, in group 1, 5 agents 
are busy, no agents are available, and 3 calls are queued and 
waiting to be answered. 

As shown, for example, in the lower left side portion of 60 
the activity/group dynamic screen, there are six NO-RISK 
calls (i.e. the five busy calls plus one queued call waiting to 
be answered), one AT-RISK call, and one LOSS PENDING 
call. That is, in this example, of the three calls waiting in the 
queue, one call is in each of the NO-RISK, AT-RISK, and 65 
LOSS PENDING stales. 

In a further alternative embodiment shown in step 445 in 



HG. 12, the supervisor system 10 implements color alarms 
and ''Exception Color Gr^hics", as described above, to 
indicate to the supervisor, for example, that there is at least 
one AT-RISK caD which has exceeded a predetermined time 
threshold waiting in the queue. That is, although the AT- 
RISK calls are not predicted to be abandoned (i.e. LOSS 
PENDING), the sup^sor is alerted to pending predicted 
abandonmrait of at least one AT-RISK csdl. 

For example, if the AVERAGE WATT TO ABANDON 
time for group 1 is 20 seconds, the immber of AT-RISK calls 
may be set to have its background color of the screen section 
turn yellow when at least one AT-RISK call has been waiting 
in the queue for 10 seconds, and the background color turns 
red aft^ IS seconds. Thus, when the background color turns 
red, the supovisor is alerted that at least one AT-RISK caU 
is predicted to be abandoned in 5 seconds. As described in 
detail alwve, the color alarm time thresholds for these 
predictive abandonment features may have de&ult setting 
which are reconfigurable by the supervisor. 

Referring again to FIG. 12, additional features of the 
supervising system 10 implementing the predictive aban- 
donment sutomtine include the display of the financial 
impact of abandoned (Le. lost) calls on the activity/group 
dynamic screen by step 450, as shown, for example, in the 
lower left side portion in FIG. 2. For example, in a pizza 
takeout &anchise selling pizza at $10 per pie (including tax 
and deUvery), the one call shown m FIG. 2 having a LOSS 
PENDING status is predicted to cost the franchise $10. 
Therefore, as shown in FIG. 2, the revenue of $10 is in 
danger or at risk of bdng lost The total losses of the 
franchise by the displayed group may also be displayed, as 
shown in FIG. 2. As the status of calls is updated in steps 
400-445, the predicted loss is updated and delayed in step 
450 of FIG. 12. 

Ihe supervising system may further store in memory a 
compilation of the costs per lost call based on prior statistics 
from a telemarketing campaign or vendor firmchise and/or 
estimates or default settings provided by the supervisor. In 
the franchise example above, as detennined by historical 
statistics of sales, a successful call may sell an average of 1 .2 
pizza pies, drinks, gariic bread, and the like, and the average 
amount of tax and shipping for a sale may be determined 
from previous sales. Therefore, the average cost per lost call 
may be detennined to be, for example, $25, and the current 
cost of the LOSS PENDING calls, if lost, would be the 
nuniber of LOSS PENDING calls multiplied by the average 
cost per lost call which is displayed accordin^y. In further 
embodiments, the supervisor system is capable of generating 
financial reports based on the statistics of the activities of 
each group of agents. 

In further embodiments, audio alarms may be used in 
conjunction with or instead of the above described color 
alarms; Le. upon the exceeding of a threshold indicating 
predetermine state changes, such as a LNGST time exceed- 
ing 3 minutes, a message or warning sound may be trans- 
mitted by the supervisor system over an intercom or a 
telephone headset 

It is also contemplated that other audio facilities may be 
employed by the supervisor system of the present inv^on, 
sudi as paging over intercoms, agent telephone headsets, or 
the like. For example, a supervisor alerted by a color alarm 
of a threshold being exceeded may initiate a page to an 
avaOable agesA to answer inbound calls. The supervisor 
system may maintain, for example, 10 paging zones and 
implement the paging fecilities as desoibed in commonly 
assigned. U.S. patent application Ser. No. 07/774,600 which 
is incorporated herein by reference. Furthermore, other 
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communicatioa systems such as automated voice response 
units (VRU), interactive vdce response (IVR) systems, and 
automatic attending may also be employed by the present 
supervisor system. 

While the invention has been particularly shown and 5 
described with reference to the preferred embodiments, it 
will be understood by those skilled in the art that various 
modifications and changes in form and d^ail may be made 
without departing from the scope and spirit of the invention. 
Accordingly, niodifications such as those suggested above, lo 
but not limited thereto, are to be considered within the scope 
of the invention. 

What is claimed is; 

L An agent supervising ^aratus for supervising an 
automatic call distribution (ACD) telephone system having is 
a plurality of telephone stations assi^ied to a plurality of 
agents for handling a plurality of telephone calls, the ACD 
bemg coupled to a locating network for determining the 
locations of said agents, the agent supervising apparatus 
comprising: 20 
an agent supervising station including a processing unit, 
a display and an input device for monitoring a plurality 
of agent call bandHng status; 
said locatmg network including: 
a plurality of remote badge units, each being associated 
with a respective one of said plurality of agents for 
transmitting corresponding identification informa- 
tion; 

a plurality of transceivers, each ad^ted for detecting 
said identification information fipom said remote ^ 
badge units and for forwarding said identification 
information to a locating processor; and 
said locating processor being responsive to said identifi- 
cation informarion for generating location information 
corresponding to the locations of said plurality of 
ag^ts; and 

said processing unit of said agent supervising station 
including associated memory and stored programs. 



responsive to said location information and to com- 
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mands from said irqmt device, for displaying on said 
display a graphic iiidicating said call handling status 
including locations of said plurality of agents. 

2. The agent supervising apparatus as set fortii in claim 1 
wherein said display displays said agent call handlirig status. 

3. The agent supervising apparatus as set forth in daim 2 
wherein said agent call handling status includes the number 
of calls waiting to be answered and the number of agents 
available to answer calls. 

4. The agent supervising ^paratus as set forth in claim 1 ^ 
wherein each of said plurality of agents is assigned to one of 

a plurality of agent groups and said graphic includes a listing 
of the number of available agents, the number of calls 
waiting to be answered, and the longest time a caller has 
been waiting in each of said agent groups. 

5. The agent supervising appaxatas as set forth in claim 1 
wherein said associated memory of said supervising station 
stores bit map graphic data including a positional represen- 
tation of an ACD facility housing said ACD system, and said 
graphic is generated &om said bit map graphic data and ^ 
includes a map representation of said ACD facility. 

6. The agent supervising apparatus as set forth in claim 5 
wherein: 

said telephone stations and corresponding assigned agents 
are displayed on said m^ in one mode; and 55 

said m^ representation depicts in a second mode, the 
locations of said agents as determined by said locating 



network. 

7. An automatic call distribution (ACD) telephone system 
having a plurali^ of telephone stations distributed through- 
out an area in a facility, each of said telephone stations being 
assigned to a respective one of a plurality of agents for 
handling a plurality of telephone calls, said ACD telephone 
system comprising: 

an agent supervising station including a processor, a 

display and an input device for moiutoring agent caU 

handling status; 
a locating network connected to said agent supervising 

station for detenmning die locations of said agents, 

including: 

a plurality of remote badge units each respectively 
assign«l to each of said plurality of agents for 
transmitting corresponding identification informa- 
tion; 

a plurality of remote transceivers positioned at prede- 
termined locations throughout said area for detecting 
said identification information and for forwarding 
said identification information to a locating proces- 
sor, and 

said locating processor being responsive to said iden- 
tification information for generating location infor- 
mation corresponding to the locations of each of said 
plurality of agents; and 
said processor of said agent supervising station including 
associated memory and stored programs, responsive to 
said location information and to commands fiPom said 
input device, for displaying on said display a graphic 
indicating each agent at the location determined by said 
locating network. 

8. The ACD telephone system as set forth in claim 7 
wherein said graphic includes agent status in changing 
colors as call status changes. 

9. The ACD telephone system as set forth in claim 7 
wherein said associated memory of said supervising station 
stores bit map graphic data representing the geogr^hic 
layout of said area, and said graphic including a display of 
said geographic layout is generated firom said Mt map 
gr^Uc data, said gr^hic further includes an indication of 
the locations of each of said agents in said area. 

10. The ACD telephone system as set forth in claim 7 
wherein said associated memory of said supervising station 
includes stored programs for peribrming multiple tasks 
including separating said agents by groups and selectively 
assigning differoit agoits to different tasks. 

11. Tlie ACD telephone system as set forth in claim 10 
wherein said agent tasiks include handling inbound and 
outbound calls. 

12. An agent supovising ^aratus for a telephone system 
having a plurality of telephone stations assig^ied to a plu- 
rality of agents and call distribution to said telephone 
stations, the agent supervising ^iparatus comprising: 

an agent supervising station including a processing unit, 
a display and an input device, said processing unit 
including associated memory and stored programs for 
storing map gr^hic data, agent identification inf omia- 
tion, and a plurality of telephone station designations, 
said processing unit being responsive to corrunands 
bom said input device for displaying on said display a 
m^ representation CDnespionding to said txisp gr^hic 
data and for displaying a portion of said agent identi- 
fication information positioned on said display corre- 
sponding to said plinality of telephone station desig- 
nations; and 

a locating network connected to said agent supervising 
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station, including: 

a pliirality of remote badge units assigned to a respec- 
tive plurality of agents for transmitting correspond- 
ing agent identification infonnalion; 

a plurality of remote transceivers for detecting said s 
agesA identification infonnation and for forwarding 
said agent identification infonnation to a locator 
processor; and 

said locator processor being responsive to said agent 
identification information for generating location lo 
infonnation corresponding to the locations of said 



13. The agent supervising q}paratus as set forth in claim 

12 wherein said processing unit of said agent supervising 
station receives status information relating to a respective is 
state of the distributed calls to the plurality of telephone 
stations, and displays on said display a portion of said status 
infonnation corresponding to said teIq}hone station desig- 
nations. 

14. The agent supervismg ^aratus as set forth in daim 20 

13 wherein said processing unit further includes means for 
changing color attributes as said status infonnation changes. 

15. The agent supervismg apparatus as set forth in claim 

14 wherein said changing means responds to at least one 
threshold condition of said status information being attained 2S 
to change said color attributes. 

16. Hie agent supervising ^iparatus as set forth in daim 
14 wherein said processing unit indudes menu means for 
generating a menu on said display to set said at least one 
threshold conditioiL 30 

17. Hie agent supervising ^>paratus as s^ foith in daim 
12 wherein said tdephone station designations correspond to 
the location of said telephone stations relative to said 
plurality of remote transceivers. 

18. The agent supervising apparatus as set forth in daim 35 
12 wherein: 

said tdephone stations and remote transceivers are 

located in a geogn^Mc region; and 
said m^ representation depicts conesponding locations 



of the geogTE^hic region and depicts said tdephone 
stations positioned according to said tdephone station 
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mation to said processing unit through a private branch 
exchange (PBX). 

20. An agent supervising apparatus for a tdephone system 
having a plurality of teIq)hone stations assig^ied to a plu- 
rality of agents and call distribution to said telephone 
stations, the agent supervising apparatus comprising: 

an agent supervising station including a display and an 

input device; and 
a processing unit including: 
associated memoiy and stored programs for storing 
agent identification, call status information, and a 
plurality of telephone station designations, said asso- 
ciated memory induding a queue of queued inbound 
calls; 

means for prediming potential loss of at least one of 
said queued inbound calls; and 

signalling means, responsive to said means for predict- 
ing, for signalling said agent supervising station of 
said potential loss. 

21. The agent supervising apparatus as set forth in daim 
20 wherdn said means for predicting indudes means for 
analyzing a plurality of parameters including average agent 
availability time. 

22. The agent supervising ^>paratus as in daim 21 
wherein at least one of said parameters is user adjustable. 

23. The agent supervising apparatus as set forth in daim 
20 wherdn said signalling means displays on said display a 
portion of said status information indicating potential loss of 
calls having color attributes corresponding to said call status 
information. 

24. The agent supervising ^>paratus as set forth in daim 

23 wherein said processing unit further indudes means for 
displaying potential costs corresponding to said potential 
loss of calls. 

25. The agent supervising apparatus as set forth in daim 

24 wherein said processing unit further indudes means for 
changing said color attributes as said call status information 



26. The agent supervising apparatus as set forth in daim 
25 wherein said changing means re^xmds to at least one 
threshold condition of said call status information to change 
said color attributes. 



19. The agent supervising ^jparatus as set forth in claim 
12 wherein said locator processor sends said location infor- 
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NEWTON'S TELECOM DICTIONARY 

multiple voice processing PEB-based systems. PEB stands for PCM 
Expansion Bus. See PEB. 
DNAR Directory Number Analysis Reporting. 
DNC Dynamic Network Controller. 

DNIC Data Network Identification Code. An address to jeach a host 
computeT system residing on a different packet switched ne^ork than the 
one ?ou^ e on. The data equivalent of a telephone number with country code 
and a?ea code. Typically the DNIC is a four digit number. The first three digits 
of a DNIC specify a country. The fourth digit specifies a public data network 
within that counlri;. See also DATA NETWORK IDENTIFICATION CODE. 
tMs Dialed Number Identification Service. DNIS is a feature of 800 and 
Wfnes Let's say you subscribe to several 800 numbers. You use one line 
for tesSg your advertisements on TV stations in Phoenix; another line for 
test ng you? ads on TV stations in Chicago; and yet another for Milwaukee. 
Now you get an automatic call distributor and you terminate all the lines in 
on^qroup on your ACD. You do that because it's cheaper to man and run 
one group of incoming lines. One queue is more efficierjt than several smaH 
ones etc You have ^1 your people answering all the calls. You now need to 
know which calls are coming ftom where. So your long d's^"^/ ^ 
sends you the call's DNIS - the numbers the person dialed to reach yoa 
Those DNIS digits might come to you in many ways, depending on he 
technLl arrangement you have with your long distance company. In-band 
or ou of-band. ISDN oV data channel, etc. Make sure you understand he 
d ffelce between DNIS and ANI DNIS tells number you^ ca a 

called. ANI is the number your caller called from. See 800 SERVICE ana 
v.^900 SERVICE. 

OdNPA Data Numbering Plan Area. In the U.S. '"^P'f ^J,!^^^^^ 
CCITT X25 network, the first three digits of a network terminal number 
(NTN). See also DATA NUMBERING PLAN AREA. 

DNPIC Directory Number Primary InterLATA Carrier. , 
DNR 1. Dialed Number Recorder. Also called aPin Register. An instrumeijp 
that records telephone dial pulses as inked dashes on paper ape. A ro ^ 
tone decoder performs the same thing for a touch-tone Je'ephone^ 
Dynamic Network Reconfiguration. Allows IBM networks to chang,^ 
addresses without reloading and bringing the network down. | 
DNS 1. Domain Name Service. A TCP/IP protocol for discover^g^^l 
maintaining local area network network resource information d^^^^^ 
^llJlg different sen/ers. 2. See DISTRIBUTED NETWORK ^^^^^'^^^ 
DO A word in a high-level language program which comes beo^^ 
collection of things to be done, i.e. statements to be executed. 
DO-NOT-DISTURB Makes a telephone appear busy to anV 
calls. May be used on intercom-only, by extension line-only or Doui. ^ 
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SPECIAL SERVICES 

.Service trigger (activation or 

deactivation) 
•Party identification or validation 
(e.g.. personal identification 
number (PIN)) 

..Dialed number identification service 
(DNIS) 

• .Automatic number identification or 
calling number identification (ANI 
or CLID) 

..Ringing signal (e.g. having a 
predetermined cadence or 
distinctive ring) 
-Priority override (e.g., butt-in) 
.Repetitive call attempts (e.g., 

camp-on-busy, retry) 
•Reserved call (e.g., return call, call 
back, scheduled call, reestablished 
call) 

.Call blocking 

. .Call from anonymous caller 

.Call diversion (e.g., call capture) 

. .Call forwarding 

...Sequential ringing 

. - .Simultaneous ringing ^ 

. . . Smart card 

. .Call transfer 

..Intercept (e.g., dead or changed 
number) 

..Secretarial or answering service 
.Call Waiting 

.Abbreviated dialing or direct call 

(e.g., hot line) 
. Audible paging 

.Automatic directory service (e.g., 
on-line) 

' .Performed by operator (e.g., butt-in, 
busy verification) 
PLURAL EXCHANGE NETWORK OR 

INTERCONNECTION 
-With interexchange network routing 
..Alternate routing 

.-.Service provider selection (e.g., 
local or long distance, primary 
and alternate carriers) 

-..Failure (e.g., disaster, overload, 
blockage) 

....Restoration (e.g., backup, recovery) 
. -Based upon historical data 
-.Algorithm (e.g., software, computer 
, program) 

...Parameter optimization or enhancement 
(e.g., capacity or bandwidth) 

..Advanced intelligent network (AIN) 

..-Service control point (SCP, ISCP. 
external database) 

•-Signal transfer point (STP. ISTP) 
•Adjunct or intelligent peripheral 
(IP) 

■Service switching point (SSP) 
-.Local number portability ( LNP ) 
.Routing parameter (e.g.. area code, 
address, service provider 
identifier) 
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.Connection call model (e.g. 
network, displayed models) 

Toll center 
..With operator assistance 
.Tandem switching center 
.Multi-PBX interconnection 
.Having a manual exchange 
-.With an automatic exchange 

-.Having signalling to operator 

Interexchange signalling 

..Signalling path distinct from trunk 
(e.g., CCIS) 

..Central of f ice-to-PBX signalling 
...PBX trunk groups 
...Direct inward dialing 
..PBX to central office signalling 
(e.g., direct outward dialing) 
-.Voice frequency signalling over trunk 
. .D.c. signalling over trunk 
...Pulse or digital signalling 
....Having signalling repeater 
- . - .Using register-sender 
-.Interexchange trunk circuit 
.-.Glare or simultaneous seizure 
mitigation 

CENTRALIZED SWITCHING SYSTEM 

.Class of service determination or 
transmission 

. . In common control system 

.Identification 

- .Of line or trunk 

. . .With display ^ 

- - -Using matrix 

...For nuisance call mitigation 
-Four-wire switching 
-With generating of call associated 
substation signal 
•For alerting signal at called station 
(e.g., ringing) 
. . - Electronic 

-..Associated with connector 
. . -With interrupter 

..Having automatic or through ringing 
-.For calling station (e.g., status or 

progress tones) 
•Call distribution to operator 
..Automatic call distributor (ACD) 

system 

•■-Reporting status (e.g., supervisory 

reporting) 
••..Log-on or log-off of agent 
•••Agent assignment (e.g., allocation 

of agent's time to a specific 

task ) 

•--•Monitoring agent performance (e.g 

quality of agent's performance) ' 

Speech of agent or customer (e.g 

talk time) 
Av^i-age call length 
•Having a multimedia feature (e.g., 
connected to Internet, E-mail, ' 
etc, ) 
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